INTRODUCTION
As previously reported, the leaves of Ilex brevicuspis Reissek (Aquifoliaceae) afforded the triterpenes ursolic acid, 23-methylester of 20(S)-rotundioic acid, and the new glycosides brevicuspisaponin 1 and 2 (Taketa et al., 2000) . Continuing the investigation on the leaves of I. brevicuspis, as a part of our studies on the adulterants of the genuine maté, Ilex paraguariensis (Taketa, Schenkel.,1994; Schenkel et al.,1995; Heinzmann, Schenkel,1995; Pires et al., 1997; Schenkel et al.,1997; Athayde et al., 1999; Reginatto et al.,1999; Athayde et al., 2001) , we report here further new triterpene and saponins from the title plant.
MATERIAL AND METHODS

Plant material
Leaves of Ilex brevicuspis Reissek were collected in Osório, State of Rio Grande do Sul, Brazil. A herbarium specimen (leg. Coelho 163) is on deposit in the Herbarium of the Botany Department of the Federal University of Rio Grande do Sul (Herbarium ICN, Porto Alegre, Brazil).
General experimental procedures
Melting points were obtained in a Kofler melting point apparatus and are uncorrected. IR spectra were recorded in a Perkin-Elmer 881 spectrophotometer. Optical rotations were measured in a Perkin-Elmer 241 polarimeter. EIMS and HRMS spectra were performed in a MS50 spectrometer and FAB-MS spectra on a Concept 1H spectrometer. 1 H and 13 C NMR spectra were recorded in Bruker AMX and DRX 500 spectrometers. TLC were carried out on silica gel (Merck) GF 254 and sugars and glycosides were eluted with EtOAc/MeOH/HOAc/H 2 O 13:3:4:3. All compounds were visualized using the vanillin-sulfuric acid reagent/100 °C/10 min. Open CC were performed on a normal phase silica gel 40-60 mm using the eluants CHCl 3 /MeOH 97:3 and cyclohexane/ acetone 1:1 to 1a and 2a, CHCl 3 /MeOH 9:1 to 1 and CHCl 3 /EtOH/H 2 O 8:4:0.5 to 2, 3 and 4. For 3, the phase (Table I) and   13 C NMR (Table II) . 904.4, 850.4, 783.3, 683.4, 667.2, 613.3. 1 H NMR (Table I ) and 13 C NMR (Table II) . (Table II) .
Brevicuspisaponin 4 (4): [23-sodium salt of (20S)-3β,19α,24-trihydroxyurs-12-en-23,28-dioic acid-28β-O-β-D-glucopyranosyl (Table I ) and 13 C NMR (Table II) .
RESULTS AND DISCUSSION
Triterpene 1 and saponins 2, 3 and 4 were isolated from the emulsified phase obtained from the leaves of the title plant, using the procedure described in the experimental section. Due to difficulty in purifications, compounds 1, 2 and 4 were acetylated in order to afford pure compounds 1a, 2a and 4a.
EIMS spectrum of 1a J= 12.0 and 3.4 Hz) indicated a 3β-hydroxy substitution on this skeleton. HMBC experiment allowed to locate 24-CH 3 (δ C 12.8) and 23-COOH (δ C 179.2) at C-4. NOE enhancements were detected for 25β-CH 3 (δ H 0.94, s) and 24-CH 3 (δ H 1.52, s) in a ROESY experiment, indicating the 4a-configuration of the carboxy group.
In the 1 H NMR spectrum, the deshielded methylene hydrogen proton at δ H 3.19 showed characteristic multiplicities (td, J= 12.9 and 3.8 Hz) that established an axial relative stereochemistry for 16α-H. It was confirmed through the W-type correlation observed between proton signals at δ H 2.02 (equatorial 16β-H) and δ H 3.26 (equato- (Tkachev et al., 1994) , compound 1a presented two important γ-effects in the ring E. The first one was caused by the axial 30β-CH 3 , shielding the carbons C-18 and C-22 by 5 and 4 ppm, respectively, in the 13 C NMR. The second effect was observed due to the presence of the axial 19α-hydroxy group, that shielded C-21 by about 6 ppm. Thus, 1a differs from the structure of rotundioic acid (Nakatni et al., 1989) (Brieskorn et al., 1967) and compound 2a was elucidated as the peracetylated derivative obtained from the 3-O-α-L-arabinopyranosyl-20(S)-pomolic acid-28-O-β-D-glucopyranosyl ester, named brevicuspisaponin 3.
Examination of compound 3 allowed its characterization as ILA-1, a saponin already isolated from the leaves of Ilex argentina . One-and twodimensional NMR spectroscopic data confirmed 3 as 3-O-α-L-arabinopyranosyl-20(S)-19α,24-dihydroxyursolic acid-28-O-β-D-glucopyranosyl ester.
Compound 4 was characterized as a sodium salt by IR that shows a symmetric stretching band at 1573 cm -1 , a diagnostic frequency for a carboxylic acid salt. The presence of the sodium was determined by the flame ionization, employing a polarized filter for the D-sodium line, and compounds 3 as negative control. Acidic hydrolysis on TLC plates (Kartning, Wegschaider, 1972) The location of the carboxylate group at C-4 was derived from the HMBC correlation signals δ C 176.5 ↔ δ H 4.78 (24 A -H) and 5.50 (24 B -H). Moreover, the carbon resonance of this hydroxymethyl group presented long-range correlation with the signals at δ H 5.77 (3α-H) and 2.18 (5α-H). The occurrence of a triplet of triplets at δ H 2.55 (J HH = 13.2 and 3.5 Hz) indicated an axial hydrogen 21α-H and thus, the (20S)-configuration. It was corroborated through spatial correlation observed between 18β-H (δ H 3.03) and hydrogens 29β-CH 3 (δ H 1.37) and 30β-CH 3 (δ H 0.96; d, 3 J HH = 6.8 Hz) in the ROESY diagram (Figure 2) . Furthermore, ROESY correlation between signals at δ H 4.78 (24 A β-H) and δ H 1.16 (25β-CH 3 ) also established the configuration on C-4 and located the sodium carboxylate group at C-23 (4α-configuration). This experiment also showed the correlation between 3α-H (δ H 5.77) and 5α-H (δ H 2.18). Thus, compound 4a is a new saponin and was elucidated as the peracetylated derivative from of the 23-sodium salt of (20S)-3β,19α,24-trihydroxyurs-12-en-23,28-dioic acid-28β-O-β-D-glucopyranosyl ester, named brevicuspisaponin 4.
Considering these and the previous published results (Taketa et al., 2000) , the saponin profile of I. Brevicuspis leaves is markedly different from those found in I. paraguariensis leaves. The latter presents saponins derived from the oleanolic and ursolic acid without oxygenated functions at C-19, C-23 or C-24, as demonstrated to I. brevicuspis. These are important features that may be useful to develop methodologies for the quality control of maté products based on the characterization of the free triterpenes or the saponins.
